Colon cancer is the second most common internal malignancy. About 5 to 10% of all colon cancers have been estimated to occur in families with an inherited susceptibility, as seen in Gardner's syndrome, familial polyposis coli, Turcot's syndrome, and Lvnch's syndrome types I and II. Investigation of such families may help us to understand the aetiology of malignancy and help in selecting subjects at risk for more intensive surveillance and earlier detection of tumours.
We report here the results of a series of genetic The red cell antigens typed were ABO, Rh, MNSs, Duffv, Kell-kp, Kidd, Lewis, and P.
Linkage analysis was performed using the computer program LIPED assuming an autosomal dominant mode of inheritance, a penetrance of 93%, and a gene frequency of 5 x 10 Using the method of Alm and Licznerski,7 penetrance was estimated by counting the number of affected and unaffected parents in whose progeny colorectal cancer was diagnosed. The gene frequency was calculated by the formula f= P/D where P is the number of patients with CFS who died in a given interval of time and D the number of all deaths in the general population during the same time.
The probability of displaying the affected phenotype was dependent on age. We therefore applied an age of onset correction using a straight line correction between ages 20 and 60 (age of onset in this familv ranged from 25 to 55). This means that people under 20 contribute little information to the linkage analysis.
Results
The cytogenetic studies on peripheral blood lymphocytes, even when a high resolution chromosome banding technique was used, failed to show the presence of any kind of alteration. The incidence of heterochromatin polymorphisms including inversions was not significantly increased in the members of the CFS family as compared with controls (table 1) . No detectable structural abnormalities were observed in the chromosomes of skin fibroblasts.
The incidence of tetraploid metaphases in cultures group.bmj.com on October 28, 2017 -Published by http://jmg.bmj.com/ Downloaded from derived from 10 controls without a family history of cancer ranged from 0 to 7%. The percentage of cells showing tetraploidv was within the normal range (O to 7%) in all the lines derived from the skin biopsies of the CFS family members, apart from two at risk subjects who exhibited values of 7-9% and 14%, respectively. As a positive control, two fibroblast cultures from a FAP (familial adenomatous polyposis) carrier displayed a 41% tetraploidy.
None of the eight blood groups typed (ABO, Lewis, Rhesus, MNSs, Duffy, Kell, Kidd, and P) showed a statistically significant lod score in the linkage analysis (table 2) .
Normal immunoglobulin concentrations were found in the serum of all the subjects tested ( Quantitative serum IgA, IgM, and IgG immunoglobulin levels fell into the normal range in each of the three groups (affected, normal, and at risk subjects) analysed. These immunological parameters have been investigated and reported in several papers,'" but the widely controversial results frustrate any attempt to find a single unifying explanation.
The CFS gene was not found in linkage to any of the blood groups typed: therefore the association of the Kidd group with the expression of the syndrome described by Lynch et a12 cannot be confirmed.
Since the biomarker findings are a major advance in the understanding of CFS and represent, at the moment, the only way of distinguishing between who will and will not manifest the phenotype (that is, cancer), our search for linkage to other biological markers (DNA RFLPs and dosage of natural killer cells) is in progress. 7
